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SUBJECT: Criteria for Approval of Use of a Chassis Dynamometer 
for Service Accumulation 

A. Purpose 

The purpose of this Advisory Circular is to explain the requirements 
that a chassis dynamometer and associated equipment must meet to be con- 
sidered a satisfactory road-load simulator for service accumulation. 

B. Background 

On January 5, 1977, EPA published regulations (42 FR 1122) for 
certification of 1978 and later model year motorcycles. The regulations 
established a procedure for service accumulation and state that a modified 
procedure my be used if approved in advance by EPA (40 CFR 86.426-78). 
A modified procedure employing a chassis dynamometer road-load simulator 
nay be approved under the provisions of this Advisory Circular. Once 
the chassis dynamometer road-load simulator is approved, the manufacturer 
may use it for part or all of the service accumulation on certification 
test vehicles. 

C. Applicability 

The provisions of this Advisory Circular are effective immediately 
and art applicable to large-volume manufacturers of 1978 and later model 
year motorcycles. The guidelines described in this Advisory Circular 
apply to indoor and outdoor chassis dynamometer road-load simulators. 

D. Central Requirements 

1. A manufacturer may request EPA approval to use a chassis 
dynamometer for service accumulation on test vehicles for specific 
engine displacement-system combinations or for the manufacturer’s 
entire test fleet. Approval to use a chassis dynamometer for service 
accumulation will be based upon data which demonstrate the ability 
of the chassis dynamometer and related systems to simulate accurately 
the temperature and load conditions of a driver-controlled vehicle 
operated on an EPA approved road route. 
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2. Requirements may vary among manufacturers due to differences 
in vehicles and emission control systems. For example, a vehicle 
equipped with a catalyst may require greater attention and additional 
equipment to maintain similarities in road to dynamometer relationships 
than would a vehicle not so equipped. Therefore, the characteristics 
of the vehicles for which approval to use a chassis dynamometer for 
service accumulation is sought will determine the number of demonstra- 
tion vehicles from which temperature and engine load data must be 
generated. For the purpose of showing that a chassis dynamometer 
system is capable of simulating actual on-the-road driving, EPA will 
require not more than three demonstration vehicles per application for 
certification. Vehicle characteristics which EPA will use as a basis 
for specifying the number and types of demonstration vehicles include: 

(a) Catalyst or thermal reactor usage 

(b) Catalyst or thermal reactor location 

(c) Engine configuration (i.e., number of cylinders, 
in-line or V-type, water-cooled or air-cooled, 
2-stroke or 4-stroke, displacement) 

(d) Vehicle shape and ground clearance 

(a) Inertial mass class 

E. Specific Requirements for Approval to Use Chassis Dynamometers 

1. In order to qualify a chassis dynamometer system, it will be 
necessary to show similarity in conditions between the demonstration 
vehicle(s) (not an official certification tart vehicle) when driven on 
an existing approved test route representing at least three laps (laps 
2, 10 and 11) of the Durability Driving Schedule, 40 CFR Part 86, 
Appendix IV, and the same vehicle when operated on a chassis dynamometer 
representative of the system for which approval is sought. This simi- 
larity may be determined on the basis of data recorded on one day or 
for a longer period. 

2. Data plots or recordings of the following variables must be 
provided. The data shall be recorded continuously or at sufficiently 
close intervals to evaluate transient condition. The data shall be 
generated on the road and on the dynamometer using the same instru- 
mentation and shall be displayed on the same scale. The vehicle shall 
be driven on the road route and then the dynamometer. 

Variable 

a. Temperature 

Parameter to be Measured 

(1) Cooling air 

(2) Engine inlet air 

(3) Engine oil 

(4) Transmission oil 

Location of Thermocouple 

At front axle centerline (either side) 

At the clean side of the air filter 

In sump, at drainplug or near dipstick 

In sump, at drainplug or near dipstick 



mteter continues to correspotd to the actual load requirements on the road. 
nese checks should be made at least once at an intermediate pofnt durtig 
service ;rCCdAtiOU. Discrepancies revreled by theee checks met br 
corrected before continuing service accuauletiou. 

2. It Is inportant that malfunctions to vehlcler rccumulsting service 
on a chesrir dynamometer be recognized vlth no more time lag than vould 
occur if the vehicle were eccreuleting errvice on the road. 

l . Since tha road riuulotor causes the driver to be elimimted 
from the feedback network, the manufacturer may utilize scme type of 
ronitoring cyst- to detect any potential vehicle or dyaammeter mal- 
function. This approech ir particularly dcrirabla for l roed simuletor 
instelletim In which euxiliery power (electric motor or equivalent) ir 
used to simulate lnertie or downhill operation. k’fth thir typa of in- 
stallation, auxiliary power nay compeaseta la ceee of vehicle malfunction 
or geLera vehicle deterioration by “driving” the crfppled vehicle. If 
the menufacturor doer not utllits such a detection system, frequent on- 
the-road evaluations rust be c.sde. There evaluations shell be mdt at 
the rLGpoint (+ 25&r.) of each service accurmlation interval. Exheuet 
gas analysis ie not an acceptable techdque for Cetermfnicg vchfcle or 
dynsmmeter =alfuactionr, 

b. In most c~oes, EPA till require that an indication of vehicle 
calfunction detected during dpuummetar operation be verified by en on-the- 
road evaluation to ZeterrAne the need for unscheduled maintenance. The 
test vehicle shall be driven cm an approved service acc=ulatioa road route 
for a period sufficient to be 8ble to deternine whether an overt indicetLon 
of mlfunctlon is present. 

3. It is the manufacturer’e option to alternate between an approved 
chassis dyzmoreter system end an approved service eccumlatlon road route. 
Eovever , a change from one to the other L’JS~ be recorded on the respective 
vehicle log sheet vith the correspondl3g system distance. 

I. Cato to be Recorded 

1. For all vehicles eccurdoting distance on a chassis dyrmzometer, the 
following data s’t.all be recorded and rcairtalned by :he canufacturcr: 

a. A continuous record of vehicle speed ver6ns tize. This 
record will serve the same purpoee as a tech-o-graph frcm a test vehicle 
cperoted on the road and xzust reflect the service accumlation route sub- 
citted in the application for certification; 

b. A record of ambient tecptratures (outdoor, indoor, and 
cooling fan outlet) recorded at intern oh not exceedkg cne hcur. 
This record is to verify that the requirecents of Secticn E.3 and E.4 
have been nzet; 

C. Cn chaeeis dynacoceters vhicb do not control t.a=ffold 
vacuum, wheel (or dynaaoneter) torque, or throttle position an 
hourly check of an engine load indicating parzeter. Tkis record is 
to verify that the slmlatlon of the original road-load requirerents 
has been czainteined; 
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d. A record of chassis dyairoarter system: traintenence or loed 
setting adjustments made to aa1ntai.n the relrtiowhip cetoblirhed fn 
Section 1.1.~ above; and, 

c. A record of actual vehicle system diatancr accmulated 
vhile on the dynamometer. 

2. These date shtil be Eade available to EPA upon request. If the 
data do not ceet the requirements of Section I.1 above, EPA will conrl- 
dcr whether modifications l.n the procedure need to be made, vhether the 
vehicle should no longer accurulete service on the chaesir dynamometer, 
or, depending upon the extent of the varietioa, if the vehicle vi11 be 
disqualified. 
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(5) (A) Spuk plug beat (air 
cooled engine) 

Oua rquirtd for each spark plug 
(ualrrr othmvlse rpacificd by 
=A) 

(b) Coolant (liquid 
cooled l ngin6) 

At both blat aad outlet of eag&xe 

-(a) Catalyst container (if 
6pp Ucabla) 

(7) Exhaust pipa Skin neu conmctlon to cpliadar 
head (ona rquirad for each pipa 
unlcsa othatise rpcclfied by EPA) 

(8) Hufflar skin at outlat 

b. Yanifold vacuum, wh6.1 (or Cynmonettr) torque, 
or throttle poritfoa 

c. Vehicla rped or vharl npcrd 

d. Engina rprrd 

3. Approval for use of chaseir dynamomaters will be g%vm only for 
ambient temperature6 within +17C, (30-P) of the maa aabicot temptrrturm 
recorded with the demonotration vehicle (Section E.2.~(1) above). 
Thsreforc, if the manufacturer vioher adequate as6urance that hi6 tr6t 
vehicle6 may l ccuaaulat6 6e~Ic6 oa the Ch686i6 dynamometer during vid6 
temperature variations, he till nead to repeat the tcmparature recording6 
on the dtxxm6tratiOn vehicle until informtim is available covering the 
normally expected range of 6mbirat teuiperaturcs during the testing 
period. Oprration of a ta6t vehicle 6t szcbient tesptraturts differing 
by more thpo 17.C from the deunonatration range6 vi11 be permitted for a 
total of 5 dayr. ~ca approval to USC 4 chasrir dpnamcmeter ir given, 
the mrnufacturrr may submit additional data oa wider tcppcraturc ranges 
than tho66 rrcord6d by thm original demonrtration vehicle. EPA may 
then, upon leview of the additional data, extend it6 crigic61 approval 
to cover the operation of test vehicle6 at 6zbient temparatoree tithin 
17.C (30.F) of the rovirsd tamperaturr range. 

4. Yaufacturerr may utilize aa indoor chaorir dplawmeter to 
accumulate dirtaaca if In tha dynrmomcter room ambient temperature in 
the 6rea adjacent to the motorcycle reflects the outdoor ambient tem- 
perature vithia 5’C (10.F). Thir S’C temparatura conetraint i6 in 
addition to tha other requiremrntr for approval of outdoor chaurir 
dynamometers. 

F. Criteri6 for Acceptance 

1. Xt is generally recognized that No driver6 operating the mama 
vehicle over th6 6aaae test route and uring the 6ame prescribed driving 
schedule till show variationr in driving pattern8 as reflected in manifold 
vacuum, acceleration rate6, and tcmper6ture tranrlentr. It is, therefore, 



rot necessary that the valuer of these paranecero obtained on the dyaummetcr 
exactly duplicate the valuer obtained cn the road. In addition, exact 
re&dcal precisioa oa the part of the road simulator i6 not considered 
aa accurate rfiulation of tha driver-controlled vehicle since few, if any, 
driver6 are capable of accelerating, decelerating or driving a rteady apeed 
over 6 variablr road trrrain without random variation6 in the load-apeed 
pattern. Therefore, tha demomtrated oizulotrd load-6peed trace6 should 6hw 
corm1 variationa 6imilar to, but not necessarily an exact rep&z8 of, those 
shown on tha actual road-driven route. 

2. Cenarally, the temperature veraue tine cumea of each parameter 
naarured vith the motorcycle OII the dymmometer should agree with the 
ceqerrture versu6 time ewe of th6t parameter muured with the motor- 
cycle on the road a6 follovr: 

On-Road Temperature 

4O.C (1OO’F) or lee6 

On-Dyne Temperature 

+ S’C (lo?) of on-road 
tefcperature 

greater than 4O’C (1OO'F) + 10x co -5’c (1O.F) of on- 
but le66 t5an 1SO’C (3OO’F) ro6d tenpcrature 

1SO'C (3OO'F) or greater + 10X of on-road te~per6tura 

Certain vehicle configuration6 in epecial cfrcumtance6 nay sent a6 ground6 
for tider tolerancor. 

3. The relation between engine speed and vehicle (or wheel) speed, both 
ot the road and on the dyr.enonetar, nurt be eetabliet.ec! in order to arcertain 
chat tranemirslon ehift poicto on the dvometer essectially duplicate the 
pattern obcemed on the road. 

4. There io no specification in 40 C-i? Fart 86 relative tcl grade or 
ccndition of the road terrain , and a wide variety of grade and terrain 
conditions exist in the durability route6 described by the oanufacturcr6 
Ln :heir applications for certification. A read elmlator catching any 
approved durrbility route i6 ratiofactory. 

C. Request for Authorization to ‘Use Chaseie &namooeters 

RequeSt6 for 6uthoriratian Co use 6 chassis dmo6eCer syscea for 
service eccmulation crust be made prior CO the ti=e the ryscem is used for 
certification purpoeer and ruu6t be included t;ith or added to the Part I 
Application for Certification. Approval to use a chae6fe dyaammeter 
system nay be given for specific group6 of vehicle6 or for all of a 
zmufaccurer’s vehicles, dependfag upon the cature of his requeet atd 
the adequacy cf the data sabnfcced. 

H. Vehicle Cpcration cn the ~zamcrecer Pfcer Approval is Given 

1. For dynunomecer system which coctrol maaifold vacuum (or cbrotcle 
position), it 16 lzaportanc to rzake Ferfodic checks to determine if the 
reaifold vacuum (or throttle position) a6 controlled cn the chassis dyoa- 


